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Synoptic conditions for organized convective storms
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AVERAGE NUMBER OF CASES PER MONTH

Northwest Flow Severe Weather Outbreaks
(NWF outbreaks) (Johns 1982)
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Rainstorm perturbations
(600mb)
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The Johnstown flood in July 1977
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A midtropospheric perturbation inducing
tornado touchdown at lowa State Uni.

2/8/2005
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Data:

1.

. NCEP multi-sensor precipitation
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Climatology of “Midtropospheric Perturbations (MPs)”
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3-D structure of MPs: Composite analysis

Spatial alignment:
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MP kinetic structure composite /Monsoon anticyclone
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Impact on summer
rainfall & conv. activity
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Forecast: perturbations vs. rainfall forecasts

Known Deficiencies:

Operational forecasts of MCS rainfall in a weakly forced environment are poor.
(Olson et al. 1995; Jankov and Gallus 2004; Liu et al. 2006)

Operational forecasts of summer propagating rainfall are (also) poor.
(Davis et al. 2003; Clark et al. 2007)
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Observation

Forecast 1
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Snapshots of the NAM performance
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Precipitation forecasts
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Precipitation process of MPs

Modified water vapor budget equation (Chen 1985)
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System bias of NAM: bias in model climatology
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Part-1 conclusions:

e MPs provide forcing mechanisms for T-storms under
weakly forced environments.

e MPs regulate the propagation of mid-summer MCSs

e Correcting the magnitude of forecasted MPs should improve
forecasts of propagating convective rainfall.

Postscript: None of the CPSs worked to improve it (based on WRF).
WRF 4-km run mode (cloud resolving) improved the propagation.

Future work: Assessing how GPS-QSCAT combined assimilations can improve
mesoscale forecast models on MPs
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2)ImpactioliEORMOSATES/COSMIGC
Observations;oni&lobal Eorecast System

(GI?S) Predictions in‘the:NorthernHemisphere

CWB GFS (Taiwan), not NCEP GFS, sorry!
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Chen (2006)
(wintertime stationary wave)
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Assimilation experiment: June-July 2006
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Central Weather Bureau, Taiwan,
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CWB-GFS vs. NCEP reanalysis

June & July 2006
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Impact of GPS assimilation on the CWB-GFS analysis fields
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AW (vertical structure)
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Spectral Streamfunction budget:  (Chen and Chen 1990)

0=V*(—u, aa§“)+v_2(_v B)+V~ (—fVoV )

mb
200

400
600
&00

100G,

Cross-section
mb
200
400
600

a00

100G,

Wiy V2

A 1//A (47 5)

180° 120°W

Ay, (47.5) GPS - Non. GPS S

The anomalous circulation can be maintained —
Impact of FS-3 on the assimilation system is “reafl”.

Cl: 20m3s2

38



Velocity potential maintenance equation (Chen & Yen 1991a,b):
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Wave # 1-2 structure (in the tropics)
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MOiSture: Q o jp (V : q ) dp Vertically integrated water vapor flux
Xa =V-2(V'_QD) (Chen 1985)
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Impact of GPS on CWB-GFS Precipitation forecast

[P]recipitation
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Applications TUTT-low induced

easterly disturbance Easterly wave

Impact of QSCAT on...

Easterly waves vs.
“false” easterly waves
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Applications African easterly wave frequency
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Part-2 summary:

Assimilation of FORMOSAT-3/COSMIC reduces the overly
simulated land-sea contrast in the global stationary waves.

Assimilation of FORMOSAT-3/COSMIC enhances the convergence
of water vapor flux over the major monsoon regions and
improves forecasted rainfall.

Future work:
Synoptic-scale tropical disturbances are the actual rain
producer (and storm generator). Impact of GPS-RO or QSCAT
assimilation on such disturbances needs to be investigated
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Thank you!



